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TITLE OF THE INVENTION 

COMMUNICATION DEVICE HAVING THE CAPABILITY OF PERFORMING 
INFORMATION EXCHANGE BETWEEN A FACSIMILE MEDIUM AND AN 
5 ELECTRONIC INFORMATION MEDIUM SUCH AS AN E-MAIL MEDIUM 




BACKGROUND OF THE INVENTION 



Field of the Invention 

10 The present; invention relates to a communications 

device capable of exchanging information between a 
facsimile medium and an electronic information medium 
such as an electronic mail medium. 
Description of the Related Art 

15 In addition to information exchange using a 

facsimile machine or a telephone device over a telephone 
line, exchange of electronic information in the form of 
electronic mail (e-mail) or the like through the Internet 
has become popular in recent years. E-mails have the 

20 capability of transferring various types of information 

such as images, voices, computer data, etc., as well as 
textual information. In companies, e-mails are usually 
used in such a manner that individual users of e-mails 
receive e-mails via their post office (also called a mail 

25 box) provided in an e-mail server installed in each 



company. E-mails sent to individuals are first 
temporarily stored in their post office. The individuals 
may get and read e-mails addressed to them by getting 
access to the e-mail server directly or via a LAN or the 
Internet using personal computers provided in the 
company. Such an access is performed by e-mail client . 
software running on the personal computers. Although it 
is also possible to get access to a post office from 
outside of the company via a telephone line or the 
Internet, such an access has the risk that confidential 
information is exposed to the outside. 

To prevent such a risk, most companies do not allow 
access to post offices from the outside of the companies. 
In even those companies that allow access to post offices 
from the outside, e-mails are encrypted or access is 
limited to that which is performed directly via a 
telephone line without using the Internet. Even in such a 
case, access is allowed only via a special access server 
which accepts only a special throwaway password which is 
changed after completion of each access. 

However, this technique has the following problems. 

1. To establish a system which allows individuals to 
read e-mails from the outside, it is required to make 
modifications over the whole electronic information 
system in the company. Thus such a system is expensive 



not: only in the initial installation but also in 
maintenance. 

More specifically, to establish an e-mail system 
which allows individuals to get access to the system from 
the outside to read e-mails, it is required, as described 
above, to install a system capable of encrypting e-mails 
or install an access server dedicated to use for access 
via a telephone line from the outside. 

However, such a system needs hardware and software 
which are expensive not only in the initial installation 
but also in maintenance. 

The introduction of software for enciphering e-mails 
requires not only modification of software of the e-mail 
server of the company but also modification of e-mail 
client software running on all personal computers of 
e-mail users in the company. 

To get access to the system from the outside to read 
e-mails, it is required that users carry a portable 
personal computer or a portable data terminal with 
software for reading electronic information by means of 
remote access to the system located inside the company. 
It is rather popular that salespeople carry their 
portable personal computer or portable data terminal 
outside of their company. In this case there is no 
serious problem because portable terminals are used 
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within the normal working hours and salespeople can 
easily get electronic information such as e-mail data 
from the outside. This makes it possible for salespeople 
to quickly and timely provide required information to 
customers and thus make a greater profit. 

It is also desirable that companies have a system 
which allows people working in the 

research-and-development division of the company to get 
access to the internal system from the outside so as to 
obtain some information useful in doing a creative job 
such as development of new products. However, companies 
are not willing to establish such a system because the 
introduction of the system needs a large investment while 
the access to the system by researchers and engineers 
does not bring about a quick profit. 

2. In the case of companies which do not allow 
access to e-mails from the outside, the only way of 
getting an e-mail from the outside is to obtain it via 
someone in the company. 

For example, when one wants to get information 
described in e-mails sent to him/her, one possible way is 
to make a phone call to someone in the company and ask 
him/her to report the contents of e-mails or to manually 
send e-mails. If one wants to get information on company 
holiday, it is required that he/she come to the company. 
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SUMMARY OF THE INVENTION 
In view of the above, it: is an object of the present 
invention to provide an improved communication device. 
More specifically, it is an object of the present 
5 invention to provide a communication device which allows 

a user to get access from the outside via an external 
public communication line so as to read an e-mail, which 
has excellent security and which can be easily installed. 
It is another object of the present invention to 
10 provide a communication device which allows a facsimile 

machine connected to a public switched telephone network 
to serve as an e-mail client connected to a computer 
network . 

It is still another object of the present invention 
15 to provide a communication device capable of transferring 

e-mail data, in response to a remote operation command, 
from an e-mail server connected to a computer network to 
a specified arbitrary destination connected to a public 
switched telephone network, 
20 It is still another object of the present invention 

to provide a communication device having the capability 
of informing a user whether there is some new e-mail or 
no e-mail in a specified post office of an e-mail server, 
when the user issues a remote operation command to get 
25 e-mail data by means of facsimile via the public line. 
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It is still another object of the present invention 
to provide a communication device which allows a user to 
either delete or maintain e-mail data after reading it by 
means of remote access via a public switched telephone 
5 network, by issuing a selection command via the public 

switched telephone network, and which is thus convenient 
to use. 

These and other objects and features of the present 
invention will become more apparent from the following 
10 detailed description of preferred embodiments as 

illustrated in the accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a schematic diagram illustrating an 
15 e-mail/facsimile machine connected to other devices via a 

network; 

Fig. 2, which consists of Figs. 2A and 2B, 
illustrates a communication sequence and communication 
process performed by an e-mail/facsimile machine 
20 according to an embodiment of the invention; 

Fig. 3 is a schematic illustration of management 
data for managing e-mail data; 

Fig. 4 illustrating an example of e-mail data 
output; 

25 Fig. 5 illustrating another example of e-mail data 
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output; 

Fig. 6 illustrating still another example of e-mail 
data output; 

Fig. 7 illustrating still another example of e-mail 
5 data output; 

Fig. 8 illustrating still another example of e-mail 
data output; 

CJ Fig. 9 which consists of Figs. 9A and 9B, is a flow 

W chart illustrating a process performed by the 

IB 10 e-mail/ facsimile machine in response to an incoming call; 

10 Fig. 10 is a flow chart illustrating a process 

iil 

performed by the e-mail/ facsimile machine in response to 
Q an incoming call; 

P Fig. 11 is a block diagram illustrating the 

□ 15 construction of the e-mail/facsimile machine; 

Fig. 12 is a schematic representation of management 

data for managing information exchange between facsimile 

and e-mail; 

Fig. 13 is a schematic diagram illustrating the 
20 directory structure of an auxiliary storage device of an 

e-mail server 1-10; and 

Fig. 14 is a schematic illustration of page 
management data . 



25 



DESCRIPTION OF THE PREFERRED EMBODIMENT 



The present invention is described in further detail 
below with reference to a preferred embodiment in 
connection with the accompanying drawings. 

In the following description, a facsimile device 
having the capability of performing format conversion 
between e-mail and facsimile is taken as an example of a 
communication device according to the present embodiment. 

Fig. 1 illustrates a facsimile machine 1-11 having 
the capability of performing format conversion between 
e-mail and facsimile (hereinafter such a type of 
facsimile machine will be referred to simply as an 
e-mail/facsimile machine) according to the present 
embodiment of the invention wherein the e-mail/facsimile 
device 1-11 is connected to other devices via a network. 

In a first head office (in Tokyo), as shown in Fig. 
1, there are provided an e-mail/facsimile machine 1-1 
according to the present embodiment, a facsimile machine 
1-2, an e-mail server 1-10, an e-mail server 1-3, an 
e-mail client personal computer 1-5, and a remote router 
1-4 for realizing a LAN-connection to a branch office (in 
Fukuoka) via a private line 1-6, which are all connected 
to a LAN 1-1. 

In the Fukuoka branch office, there are provided a 
remote router 1-8 for realizing a LAN-connection to the 
Tokyo head office, an e-mail/facsimile machine 1-11 



according to the present embodiment, an e-mail server 
1-10, and an e-mail client personal computer 1-9, which 
are all connected to a LAN 1-7. The e-mail/facsimile 
machine 1-11 according to the present embodiment is also 
connected to a PSTN (public switched telephone network) 
or an ISDN (integrated service digital network) so as to 
communicate with facsimile machines 1-13 and 1-14 
provided in sales offices in Fukuoka city. 

Fig. 11 is a block diagram illustrating the 
construction of the e-mail/facsimile machine according to 
the present embodiment of the invention. 

In the e-mail/facsimile machine shown in Fig. 11, a 
ROM (read only memory) 10-2 stores a computer program 
(software) which is executed by a CPU 10-3 to control the 
operation over the whole machine. 

A RAM (random access memory) 10-4 is used to store 
various data required in controlling the operation and 
also store management data such as that shown in Fig. 3. 
A storage memory 10-5 stores e-mail data and also coded 
data used in facsimile communication. 

A line I/F (interface) 10-6 includes a CCU 
(communication control unit), a modem, and an NCU 
('network control unit) and performs, under the control of 
the CPU 10-3, a communication operation such as a calling 
operation over a communication line such as an ISDN line 
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or a PSTN line* 

Under the control of the CPU 10-3, an I/O controller 
10-7 controls the printing operation performed by a 
printer 10-11 and the operation of scanning and 
5 transferring an image performed by a scanner 10-12. 

Under the control of the CPU 10-3, an I/O controller 
10-8 controls a control panel 10-13 including a display 
device and various keys, so that key input information 
given via keys is transferred and various information is 
10 displayed on the display device. The control panel also 

includes a special key used to get access to the e-mail 
server (e-mail server access key). 

An image density converter 10-9 performs conversion 
in terms of the image data resolution, the page size, and 
15 the mm/ inch conversion. 

A compression/decompression unit 10-10 encodes image 
data obtained via the scanner 10-12 (into MH MR, or MMR 
codes) and decodes received data. 

A LAN I/F 10-14 is an interface for making a 
20 connection to the LAN and further to the Internet via a 

device such as a remote router. 

In the present embodiment of the invention, bitmap 
data used to convert e-mail data to image data, that is, 
data used to convert textual data to bitmap image data is 
25 stored in the ROM 10-2. 




- 11 - 

The construction of the e-mail/facsimile machine 
according to the present embodiment has been described 
above . 

Referring now to Fig. 12, e-mail/facsimile 
5 information management data is described below. According 

to this e-mail/facsimile information management data 
(hereinafter also referred to simply as management data), 
the e-mail/facsimile machine 1-11 gets access to e-mails 
and performs conversion between facsimile image data and 
10 e-mail text data. The e-mail/facsimile information 

management data is stored in the RAM 10-4, and is 
referred to by the CPU 10-3 during the operation of 
getting access to an e-mail and performing conversion 
between facsimile image data ,and e-mail text data 
15 according to the program stored in the ROM 10-2. 

In the e-mail/facsimile information management data 
shown in Fig. 12, e-mail server IP address "192.33.22.11" 
is the address assigned to the e-mail server 1-10. 

In this embodiment, the e-mail/facsimile machine 
20 1-11 can get e-mails from any of 10 post offices by 

accessing the e-mail server 1-10, wherein the number of 
post offices is stored the field " NUMBER OF POST OFFICES" 
11-2 of the management data. 

When the e-mail/facsimile machine 1-11 receives a 
25 remote operation command requesting to read an e-mail, 
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from the outside via the PSTN or the ISDN, the CPU 10-3 
searches 10 user ID data (11-7 and similar data stored in 
post office arrays 11-30 to 11-40) included in the 
management data so as to determine whether some of these 
5 ID data are coincident with the user ID data of the user 

who has issued the e-mail reading request* If coincidence 
is found in the user ID data, the CPU 10-3 further 
determines whether the password of the user who has 
issued the remote control command is equal to the 

10 password stored in the password data element 11-8 of the 

corresponding post office array 11-20 (in the post office 
arrays 11-20 to 11-40). If the password is valid, then 
CPU 10-3 determines whether the remote operation command 
includes data specifying the destination of facsimile 

15 transmission. If the destination is specified by the 

remote control command, then the data specifying the 
destination is stored in the field "ONLINE-SPECIFIED 
FACSIMILE DESTINATION" 11-11 of the corresponding post 
office array 11-20 (of the post office arrays 11-20 to 

20 11-40). Then polling to the corresponding post office is 

performed. 

The polling is performed, as shown in Fig. 2, in 
accordance with the POP-3 standard (Post Office Protocol 
Ver. 3 recommended by IETF (Internet Engineering Task 
25 Force ) ) . p 



The management data shown in Fig. 12 includes post 
office information 11-20, 11-30,..., 11-40 associated 
with 10 post offices, respectively. The contents of each 
post office information include "POST OFFICE NAME" 11-3 
identifying a particular post office, " FACSIMILE/ E-MAIL 
CONVERTING OPERATION MODE" 11-4 indicating whether 
polling is performed either in a scheduled polling mode 
or in a remote polling mode, "MAIL READING MODE" 11-5 
specifying the contents of data to be transferred by 
facsimile after an e-mail is transferred in the scheduled 
polling mode, "SCHEDULED READING INTERVALS" 11-6 
specifying the time intervals at which scheduled reading 
is performed, "NUMBER OF FACSIMILE DESTINATIONS" 11-12 
indicating the number of destinations to which facsimile 
image data produced by means of conversion from e-mail 
data obtained from post offices are transferred, and 
"FACSIMILE DESTINATION" 11-13 indicating the telephone 
number of the facsimile destination. 

The destinations of the facsimile transmission in 
the scheduled polling mode may also be determined from 
the phone numbers indicating the facsimile destinations 
described in the e-mail data gotten from the e-mail 
server. When the destination is described in the e-mail 
data gotten from the e-mail server, the destination 
described in the e-mail data is employed as the facsimile 
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destination in precedence to the data described in 
"FACSIMILE DESTINATION" 11-13. That is, communication is 
performed to the destination specified by the description 
in the e-mail data. 
5 Fig. 13 illustrates the directory structure of an 

auxiliary storage device of the e-mail server 1-10. 

In the e-mail server, post offices are produced in 
subdirectories of a directory "mail-dir" 12-1. A 
directory " fff" 12-2 is assigned to a post office used to 
10 transfer e-mails, after converting them to facsimile: 

data, to the facsimile machine 1-13 in the Fukuoka branch 
office. 

The post office "fff" corresponds in an one-to-one 
fashion to the post office data 11-10. When the 

15 e-mail/facsimile machine 1-11 gets access to the post 

office "fff" to obtain e-mail data, the e-mail/facsimile 
machine 1-11 refers to the post office name "fff" 11-11 
of the post office data 11-10, and sends this data "fff" 
as the parameter "MAIL USER NAME" 2-3 defined in the 

20 protocol P0P-3 (Fig. 2) to the e-mail server. 

In Fig. 13, there is shown data 13-2 which is a part 
of the contents of an e-mail file "mail f ile003.mime" 
which was transmitted by the personail computer 1-5 to the 
address " f f f @ggg . hhh. ii . j j " 13-1 and which is now stored 

25 in the directory "fff" of the e-mail server 1-10. This 
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file is a text file described in accordance with MIME 
(Multiple-purpose Internet Mail Extensions recommenced as 
an e-mail data format by IETF). "ggg.hhh. ii. j j " of 
"fffQggg.hhh.ii.jj " indicates that the e-mail server 1-10 
5 is designated as the destination of the e-mail, and the 

user name "fff" designates a particular post office. 

Fig. 14 illustrates page management data for 
controlling facsimile image data page by page. 

In Fig. 14, a data field NEXT PAGE POINTER 14-1 
10 includes data pointing to a next page following a current 

page. 

A data field NUMBER OF PELS ALONG THE MAIN SCANNING 
DIRECTION 14-2 represents the number of pels along the 
main scanning direction, wherein A4 image data with a 
15 standard resolution includes 1728 dots (pels). 

A data field RESOLUTION 14-3 includes data, 
indicating the resolution of the image data. In the case 
of a A4 standard size, the image has a resolution of 8 
pels/mm x 3.85 pels/mm. 
20 A data field CODING MODE 14-4 includes data 

indicating the coding mode. The MH (modified Huffman) 
coding scheme is required herein. 

A data field IMAGE DATA SIZE 14-5 includes data 
representing the image data size in bytes. 
25 A data field IMAGE DATA BLOCK POINTER 14-6 includes 



data pointing to the first address of an image data block 
chain of the storage memory 10-5 in which the facsimile 
data is stored . 

In Fig. 14, there are shown page management data 
14-7 associated with a first page and also page 
management data 14-8 associated with a second page, 
wherein facsimile image data obtained by means of 
conversion from the e-mail data shown in Fig* 4 is 
managed page by page by these page management data . In 
this specific example, the first page corresponds to the 
image data shown in Fig. 5, and the second page 
corresponds to the image data shown in Fig. 6. 

The flow of information from the personal computer 
1-5 to a Fukuoka sales office is described below. 

An e-mail to a Fukuoka sales office, produced by the 
personal computer 1-5, is transferred to the e-mail 
server 1-10 as follows. The e-mail is transferred, 
according to the e-mail transfer protocol SMTP (Simple 
Mail Transfer Protocol recommended by IETF), via the 
remote router 1-4 and further via the private line 1-6, 
to the post office "fff" 12-2 provided in the storage 
device of the e-mail server 1-10 at the Fukuoka branch 
office wherein the post office "fff" 12-2 is used to 
distribute e-mails to sales offices in Fukuoka city. 
After that, the e-mail/facsimile machine 1-11 gets the 
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e-mail from -the above post office as indicated by an 
arrow 1-15. The e-mail/facsimile machine 1-11 converts 
the e-mail data to image data. The e-mail/facsimile 
machine 1-11 then makes a call to the facsimile 
destination "093-222-333" and sends the resultant image 
data to a facsimile machine 1-13 as indicated by an arrow 
1-16. The facsimile transmission is performed in 
accordance with the facsimile communication protocol T.30 
recommended by ITU-T. 

Fig. 2 illustrates the process performed by the 
e-mail/facsimile machine 1-11 to get e-mail data from the 
e-mail server 1-10 and then convert it to image data. The 
control program for the above process is stored in the 
ROM 10-2 and is executed by the CPU 10-3. 

Referring to Fig. 2, the operation of the 
e-mail/facsimile machine is described below. 

In the communication sequence shown in Fig. 2, it is 
assumed that three e-mails are received wherein the first 
e-mail is received correctly with no errors, the second 
e-mail data is invalid (incapable of being interpreted), 
and the third e-mail includes too much data and thus only 
the header is extracted from the third e-mail data. The 
flow chart on the left side of Fig. 2 illustrates a 
process from step 2-5 in which a list of e-mail data is 
received to step 2-13 in which an e-mail service 



termination request is issued. 

To communicate with the e-mail server 1-10, the CPU 
10-3 of the e-mail/facsimile machine 1-11 extracts the IP 
address "192.33.22.11" assigned to the e-mail server. 

1- 10, from the data field E-MAIL SERVER IP ADDRESS 11-1 
of the management data (shown in Fig. 12) stored in the 
RAM 10-4. The CPU 10-3 then establishes a TCP link via a 
port number POP-3 according to the TCP protocol thereby 
establishing a connection to the e-mail server 1-10. 
After establishing the connection, a procedure (a 
sequence of processing steps including checking whether 
the server is available for service, user authentication, 
and checking whether there is some e-mail to the user) 

2- 3 is performed by the line I/F 10-6 or the LAN I/F 
10-14 under the control of the CPU 10-3. The CPU 10-3 
then extracts a character string "fff" as a user 
identification parameter from the data field POST OFFICE 
NAME 11-11 corresponding to the post office "fff" of the 
e-mail server 1-10, and thus identifies the user. The 
procedure 2-3 is similar to that performed by the e-mail 
client 1-5, and thus it is not described in further 
detail here. Thus the communication link is established 
between the e-mail/ facsimile machine and the e-mail 
server. It is assumed here that the storage memory 10-5 
has an available memory space of 300 Kbytes (refer to the 
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management: data shown in Fig, 3) at this stage of the 
process . 

In the following communication sequence, the CPU 
10-3 of the e-mail/facsimile machine 1-11 sends an e-mail 
5 list transmission request to the e-mail server 1-10 via 

the line I/F 10-6 and the LAN I/F 10-14 (in step 2-4). 
Thus, the CPU 10-3 receives e-mail list data from the 
e-mail server 1-10 (step 2-5). The CPU 10-3 of the 
e-mail/facsimile machine 1-11 analyzes the contents of 

10 the e-mail list data received, and puts 3 into the data> 

field NUMBER OF MAILS 3-2 of the management data shown n 
Fig. 3. Furthermore, the CPU 10-3 puts 1, 2, and 3 into 
the data fields MAIL NUMBER and puts amounts of data the 
respective e-mails into the data fields MAIL DATA AMOUNT. 

15 For example, the e-mail data amounts of the first, 

second, and third e-mails are 1 Kbytes (with 30 Kbytes of 
facsimile image data), 2 Kbytes (with 40 Kbytes of color 
image data), and 500 Kbytes, respectively, and these 
values are put in the corresponding data fields MAIL DATA 

20 AMOUNT of mail_array[0] , mail_array [ 1 ] , and 

mail_array [2] , respectively ( step 2-50). 

Now the process on the first e-mail data (including 
both text data and image data as shown in Fig. 4) is 
described below. The CPU 10-3 determines whether the 

25 process is completed for all e-mails (step in 2-51). In 
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this specific example, the process is not; completed yet 
for all e-mails, and thus the CPU 10-3 determines whether 
the available memory space (which is indicated by the 
data field AVAILABLE MEMORY SPACE 3-1 of the management 
5 data shown in Fig. 3, and which is equal to 300 Kbytes in 

this case) is sufficient compared to the data amount of 
the first e-mail (which is indicated by the data field 
MAIL DATA AMOUNT of mail_array [ 0 ] of the management data 
shown in Fig. 3 and which is equal to 1 Kbyte in this 

10 case). In this specific example, because the available 

memory space is sufficient, the program goes to step 2-54 
to perform an e-mail data reception process. In the 
e-mail data reception process, the CPU 10-3 issues an 
e-mail data transmission request to the e-mail server 

15 1-10 (step in 2-6). In response, the e-mail server 1-10 

sends e-mail data 1 to the e-mail/facsimile machine 1-11 
(step in 2-7). The CPU 10-3 puts 1 into the data field 
NUMBER OF EXTERNAL BODIES 3-14 in the e-mail list table 
(in Fig. 3) and puts "TEXT" into the data field DATA TYPE 

20 3-20 of body_array[0] . The CPU 10-3 allocates 1 Kbyte for 

the first e-mail data by putting 1 Kbyte into the data 
field AMOUNT OF DATA 3-21 • Furthermore, the CPU 10-3 puts 
the corresponding address of the allocated memory area 
into the data field RECEIVED TEXT DATA STORAGE AREA 

25 POINTER 3-15 and stores the received e-mail data 1 (text 
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data) into the storage memory* 

The received data includes a header and a body. In 
the specific example shown in Fig. 4, The header starts 
at the top line "From: aaa.bbb.ccc.dd;ee" and ends at a 
5 line saying "Message-Id: 

<19960704215959 . TAA99999@xxx . ccc . dd . ee> " The body starts 

at a. line including first " Boundary " and ends at a 

line including third " Boundary " . The body is 

divided at a line including second " Boundary---" into 

10 two parts: body 1 and body 2. 

In this case, NUMBER OF EXTERNAL BODIES 3-14 is 
eventually set as 2. The body 1 and body 2 include 
different data. More specifically, the body 1 includes 
data of the type of Japanese text data as indicated by 

15 "Content -type: Text/Plain; charset = iso-2022- jp" . The 

header and the body 1 are converted to text data as shown 
in Fig. 5. On the other hand, the body 2 includes an 
external file data defined by the following 
representation : 

20 Content-type: message/external-body; access- type = 

ANON-FTP; 

site = "aaa.bbb.cc.dd" ; directory = "fax" 
name = "f ilel9960704215959 .xxx" 
content- type: image/iff 
25 where "content -type: image/iff" is an identifier 
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indicating the type of the content (image data file in 
this specific example). Fig. 6 illustrates a specific 
example of facsimile image data included in the body 2, 
wherein the image data has a resolution of 8 x 3.85 ppm 
5 with 1728 dots along the main scanning direction and is 

coded according to the MH (modified Huffman) coding 
technique. 

The CPU 10-3 then proceeds to an e-mail data 
analysis step (step 2-55) so as to analyze the body 1 of 

10 the e-mail data 1 . 

The description "boundary - " Boundary 

indicates that the bodies are separated by separator 

" Boundary " . "Content- type: Text/Plain; charset = 

iso-2022-jp" indicates that the type of the data is text. 

15 Because this text data can be converted to image data, 

the program goes to step 2-62 and puts "OK" into the data 
field PROCESSING RESULT 3-23 of body_array [0] . The CPU 
10-3 determines whether it is required to receive a file 
(in step 2-62). In this specific example, the body 1 of 

20 the e-mail data 1 does not need reception of a file, and 

thus the program goes to step 2-58 to perform an image 
conversion process. 

In the image conversion process in step 2-58, the 
CPU 10-3 puts "Text/Plain; charset = iso-2022- jp" into 

25 the data field DATA TYPE 3-20. The CPU 10-3 then 




allocates a particular memory area to a page management 
data, and puts the address of the allocated memory area 
into the data field PAGE MANAGEMENT DATA POINTER 3-22. 
Furthermore, the CPU 10-3 generates text data such as 
5 that shown in Fig, 5 on the basis of the text data of the 
header and the text data from the line immediately after 
the line "Content- type: Text/Plain; charset = 
iso-2022- jp" to the line immediately before 
11 Boundary " . This text data is then converted to 

10 bitmap image data having a resolution of 8 pels/mm x 3.85 

pels/mm and including 1728 dots along the main scanning 
direction, by referring to the character bitmaps stored 
in the ROM 10-2. The bit image data is then applied to 
the compression/decompression unit 10-10 and converted to 

15 MH-coded facsimile image data. In the above process, 

image data blocks are allocated in a particular memory 
area, and the image data is stored in the allocated image 
data blocks. Furthermore, the CPU 10-3 puts the 
respective values described above into the data fields 

20 NUMBER OF PELS ALONG THE MAIN SCANNING DIRECTION 14-2, 

RESOLUTION 14-3, CODING MODE 14-4 of the page management 
record. Furthermore, the CPU 10-3 puts the image data in 
the location following the image data block cue specified 
by IMAGE DATA BLOCK POINTER 14-6. The value of IMAGE DATA 

25 SIZE 14-5 is increased by 8 bytes each time image data is 
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stored in an image data block. In this way, the text data 
is converted to image data and the resultant image data 
is stored in the memory area of the storage memory 10-5 
allocated for the image data blocks. After completion of 
5 the conversion to image data, the program goes to step 

2-59. 

In step 2-59, the CPU 10-3 determines whether the 
process is competed for all parts of the data. In this 
case, the process is not completed for all parts, and 
10 thus the program goes to step 2-55 to perform an e-mail 

data analysis on the body 2 of the e-mail data 1 shown in 
Fig. 4. 

In the analysis of the body 2, it is determined from 
the description "Content- type: image/iff" that the body 2 
15 is image data. Furthermore, from the description: 

Content- type: message/external -body ; access- type = 
ANON- FTP; 

site = "aaa.bbb.cc.dd" ; directory =" fax" 
name - "f ilel9960704215959 .xxx" 

r 

20 it is determined that the corresponding data is an 

external file " massage/external -body " which should be 
transferred from a file with a file name 
"filel9960704215959.xxx" in a directly "fax" of an 
auxiliary storage device of a computer having a host name 

25 "aaa" in a domain "bbb.cc.dd" wherein the file is 



§ 
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transferred according to the anonymous FTP (file transfer 
protocol ) , as indicated by the description 
" access- type=ANON-FTP" . 

Thus, the CPU 10-3 determines in step 2-62 that 
5 reception of the file is required, and receives the file. 

The received file is stored in the RAM 10-4 ( in step 
2-63), 

The CPU 10-3 detects that the file received in step 
2-63 includes MH-coded facsimile image data having a 

10 resolution of 8 x 3.85 ppm and including 1728 dots along 

the main scanning direction such as that shown in Fig. 6, 
and thus determines that the received file can be 
converted into the form of image data (step 2-64). Thus, 
the CPU 10-3 converts the received file to image data 

15 ( step 2-65 ) . 

In the process of step 2-65, the CPU 10-3 allocates 
a particular memory area for the page management data, 
and puts the above data representing the resolution and 
other characteristics into the page management data. 

20 Furthermore, the CPU 10-3 allocates a particular memory 

area of the storage memory 10-5 for image data blocks and 
stores the facsimile image data extracted from the 
received file data into the image data blocks allocated 
in the storage memory 10-5. During the above process, the 

25 CPU 10-3 creates an image data block cue and puts it in 



IMAGE DATA BLOCK POINTER and puts data representing "OK" 
in PROCESSING RESULT of body_ar ray [ 1 ] shown in Fig. 3. 

Then in step 2-60, the CPU 10-3 determines whether 
there is data which cannot be interpreted or cannot be 
decoded. In this specific example, the body 2 of the 
e-mail data 1 has been successfully decoded into the form 
of facsimile image data, and thus the CPU 10-3 determines 
that there is no such data and proceeds to step 3-12. In 
step 3-12, the CPU 10-3 puts "delete requested" in DELETE 
MODE 3-12, so that a data delete request associated with 
the e-mail data 1 is sent to the e-mail server 1-10 in 
step 2-8. On reception of the e-mail data delete request, 
the e-mail server 1-10 deletes the e-mail data 1. 

In an incoming call reception process which will be 
described later with reference to Figs. 9 and 10, if the 
e-mail reading mode is specified by a remote operation 
command, then the CPU 10-3 gets e-mail data in the 
specified reading mode (either whole data reading mode or 
header-only reading mode) and sets the data field DELETE 
MODE 3-12 depending on the specified reading mode. 

The process for the second e-mail (an external file 
which cannot be interpreted as text data) is described 
below. Before the text analysis step, the process is 
performed in the same manner as for the e-mail data 1, 
and thus the description starts from the text analysis 
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step. 

In the analysis of the e-mail data (in step 2-55) 
the CPU 10-3 determines that it is required to process a 
color image data file. However the e-mail/facsimile 
5 machine does not have the capability of dealing with 

color image data, and the CPU 10-3 sets the data field 
PROCESS STATUS of mail_array [ 1 ] of the management data 
shown in Fig. 3 so as to indicate that the data includes 
color image data which cannot be dealt with. Furthermore, 

10 the CPU 10-3 inserts alternative information including a 

character string "The color image data listed below is 
also received but this machine is not capable of dealing 
with it.", as shown in Fig. 7, into the text data which 
has been received and is now stored in a memory area 

15 pointed to by DATA AREA POINTER stored in body_ar r ay [ 1 ] 

of mail_array[l] . The CPU 10-3 puts data, indicating that 
there is data incapable of being interpreted, into the 
data field PROCESSING RESULT of bodyar r ay [ 0 ] of 
mail_array [1] and also into PROCESS STATUS of 

20 mail_array [0] . Furthermore, the CPU 10-3 puts data "don't 

delete" in DELETE MODE (steps 2-56 and 2-57), and decodes 
the data into image data (step 2-58). 

Then in step in 2-59, the CPU. 10-3 determines that 
there are no more parts which should be processed, and 

25 thus the CPU 10-3 proceeds to step 2-60 and further to 
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step 2-61. The CPU 10-3 returns the program to step 2-51 
without transmitting a "data delete request" associated 
with the e-mail data 2 to the e-mail server 1-10, because 
"don't delete" is stored in DELETE MODE. 
5 Fig. 7 illustrates the contents of the e-mail data 2 

decoded into the form of image data. 

The process for the third e-mail ( including 
facsimile image data which is too large to receive) is 
now described below. 

10 In this case, the CPU 10-3 checks the available 

memory space in step 2-51 and determines that it is 
impossible to receive all e-mail data because the e-mail 
data to be received includes 500 Kbytes although the 
currently available memory space is 227 Kbytes. Thus, the 

15 CPU 10-3 receives only the header (for example the part 

of the text data ending at the line " Boundary " 

shown in Fig. 4) of the e-mail, and puts data "memory 
overflow error" into PROCESS STATUS of mail_array [2] 
(step in 2-53). After that, the CPU 10-3 puts data 

20 "memory overflow error" also into PROCESSING RESULT of 

body_array [0] of mail_array [2] and furthermore into 
PROCESS STATUS of mail_array [ 2 ] . The CPU 10-3 then puts 
data "don't delete" into DELETE MODE. Subsequently, the 
CPU 10-3 inserts a message telling "The data cannot be 

25 received because the memory does not have enough 
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available space" into the text data of the received 
e-mail (steps 2-56 and 2-57). The CPU 10-3 then converts 
the text data of the received e-mail into the form of 
image data (step 2-58). Because DELETE MODE is "don't 
delete", the CPU 10-3 does not send a delete request 
associated with the e-mail data 3 to the e-mail server 
1-10 (in step 2-60). 

If the process has been completed for all e-mail 
data, the CPU 10-3 of the e-mail/facsimile machine sends 
an e-mail data service termination request to the e-mail 
server 1-10. If an ACK signal is received from the e-mail 
serv er 1-10, the CPU 10-3 releases the link, and thus the 
process is entirely completed (in step 2-13). 

In the above process, the data delete request may be 
sent to the e-mail server 1-10 either at the time when 
the e-mail data is received, at the time when the e-mail 
data has been converted into the form of facsimile image 
data, or at the time when the facsimile image data has 
been correctly printed, in accordance with the setting 
made by a user. 

In the e-mail/facsimile machine 1-11 according to 
the present embodiment of the invention, the printer 
10-11 has the capability of recording (printing) image 
data created via the conversion process. Furthermore, the 
e-mail/facsimile machine 1-11 has the capability of 
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converting the e-mail list shown in Fig. 8 to image data 
by referring to the e-mail list data shown in Fig. 3, and 
printing the resultant image data using the printer 10-11 
or transmitting an external facsimile machine in response 
to a remote operation command. 

Referring now to the flow charts shown in Figs. 9 
and 10, various operations performed by the 
e-mail/facsimile machine 1-11 on the e-mail data obtained 
by getting access to the e-mail server 1-10 are described 
below. 

Before describing the operation shown in the flow 
charts in Figs. 9 and 10, the format of data associated 
with the remote operation command is first described. 
This command is issued by a user via a telephone or a 
facsimile machine at a remote location, and the command 
includes user identification data, password data, 
online-specified facsimile destination data, and e-mail 
reading mode data . 

When data is given in the form of ,f #0aaaa", "#0 M is 
the identifier indicating that the data is. user 
identification data and "aaaa" is the user identification 
number . 

When data is given in the form of "#lbbbb" , M #l" is 
the identifier indicating that the data is password data 
and "bbbb" is the password number. 



When data is given in the form of "#2ccccccccc" , 
,r #2" is the identifier indicating that the data 
represents the online-specified destination, and 
"ccccccccc" represents the destination of facsimile 
transmission. 

When data is given in the form of "#3de n , "#3" is 
the identifier specifying the mail reading mode wherein 
if "d" is equal to "0" then all data is read while only 
the header of a mail is read if "d" is equal to "1" , and 
wherein if M e" is equal to "1" then the e-mail file is 
deleted from the e-mail server after reading it while the 
e-mail file is not deleted if "e" is equal to "0". 

The flow charts shown in Figs. 9 and 1Q illustrate 
the incoming call reception process performed by the CPU 
10-3 when an incoming call arrives at the 
e-mail/facsimile machine 1-11 via the public 
communication line (PSTN or ISDN). The process shown in 
these flow charts is performed in accordance with the 
computer program stored in the ROM 10-2* 

In step 9-2, the CPU 10-3 determines whether there 
is an incoming call via the public communication line 
(PSTN or ISDN). If the CPU 10-3 receives an incoming call 
detection signal from the line I/F 10-6, then the CPU 
10-3 determines that an incoming call has arrived. If an 
incoming call has arrived via the public communication 
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line, "then the program goes to step 9-3 and the CPU 10-3 
determines whether the incoming call includes an 
information receiving terminal seizing signal associated 
with a caller's telephone number informing service. The 
e-mail/facsimile machine according to the present 
embodiment of the invention has the capability of dealing 
with a signal representing the telephone number of a 
caller, which is provided as one of various services of 
the public communication network. If the CPU 10-3 detects 
an information receiving terminal seizing signal when* an 
incoming call arrives via the public communication line, 
then the CPU 10-3 proceeds to step 9-4 and determines 
whether the caller's telephone number has been received 
correctly via the public communication line. If the 
caller's telephone number has been received correctly, 
then in step 9-5 the CPU 10-3 temporarily stores the 
received data representing the calling party's telephone 
number in the RAM 10-4 so that the online-specified 
facsimile destination is represented by the data stored 
in the RAM 10-4. Then in step 9-6, the CPU 10-3 
determines whether the line I/F 10-6 receives a secondary 
call via the public communication line. If a secondary 
call is detected, then the program goes to step 9-7. 

In the case where in step 9-3 no information 
receiving terminal seizing signal is received via the 
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public communication line, the program goes to step 9-7. 
If the public communication line is ISDN, caller 
identification data identifying a caller is included in 
the incoming call, and thus steps 9-3/ 9-4, and 9-6 are 
5 unnecessary. In this case, the received caller 

identification data is stored as the online-specified 
facsimile destination data into the RAM 10-4 in step 9-5, 
and the program goes to step 9-7. 

In step 9-7, the CPU 10-3 transmits a voice guidance 

10 1 (voice message 1) via the line I/F 10-6 over the public 

communication line. The voice guidance 1 tells for 
example "This machine has the capability of e-mail to 
facsimile data conversion. If you want to convert the 
e-mail data into the form of facsimile data, please enter 

15 a 4-digit user identification number following #0, then a 

4-digit password following #1, and finally, following #2, 
a telephone number to which you want to transfer the 
facsimile data. If the destination of facsimile 
transmission has already been registered, you don't need 

20 to enter the telephone number to specifying the 

destination. If you enter #30, then you can receive by 
facsimile all contents of the e-mails currently stored in 
your mail box. Please enter # at the and after entering 
all data." 

25 Then in step 9-8, the CPU 10-3 determines whether a 
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predetermined time has elapsed from the start of the 
voice guidance 1. If the predetermined time has elapsed, 
then the program goes to step 9-19 to perform a facsimile 
reception process. If the predetermined time has not 
5 elapsed yet, then the CPU 10-3 determines in step 9-9 

whether a tone signal (CNG signal) is received which 
indicates that the call originated from a facsimile 
machine. Furthermore, it is determined in step 9-10 
whether a tone signal (DTMF signal) is received, and 

10 further in step 9-11 whether a tone signal including a 

single "#" is received. If a tone signal including a 
single is received, the CPU IQ-3 determines that the 

input of the remote operation command by means of the 
DTMF signals is completed, and the program goes to step 

15 9-12. In the case where a CNG signal is received in step 

9- 9, the program goes from step 9-9 to step 9-19 and 
performs a facsimile data reception process. In the case 
where DTMF signals are received, data represented by the 
tone signals is stored in the RAM 10-4. 

20 In step 9-12, the CPU 10-3 analyzes the DTMF signal 

data which has been received and is now held in the RAM 

10- 4. In step 9-13, the CPU 10-3 determines whether the 
received DTMF signal data can be interpreted. If it 
cannot be interpreted, then the program goes to step 9-20 

25 and the CPU 10-3 transmits a voice guidance 2 (saying, 



for example, "The entered data is wrong. Please enter the 
correct data.") via the line I/F 10-6 over the public 
communication line. Then in step 9-23, the seized public 
line is released and the incoming call reception process 
is terminated. 

In the case where it is determined in step 9-13 that 
the received DTMF signal data can be interpreted, the 
program goes to step 9-14 and the CPU 10-3 compares the 
user identification number extracted from the received 
DTMF signals with the 10 user identification data in the 
post office array of the management data shown in Fig. 
12. If the user identification number extracted from the 
received DTMF is not coincident with any user 
identification data, then the program goes to step 9-21 
and the CPU 10-3 transmits a voice guidance 3 (saying, 
for example/ "The user identification number is wrong. 
Please enter the correct number." via the line I/F 10-6 
over the public communication line. After that, the 
seized line is released and the incoming call reception 
process is terminated. 

On the other hand, if user identification data is 
found which is coincident with the user identification 
number received via the line, then the program goes to 
step 9-15 and the CPU 10-3 compares the password received 
as the DTMF signal with the password data in the post 
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office array corresponding to the user identification 
data which has been found to be valid. If they are not 
coincident with each other, then the program goes to step 
9-22, and the CPU 10-3 transmits a voice guidance 4 
(saying, for example, "The password is wrong. Please 
enter the correct password." via the line I/F 10-6 over 
the public communication line. After that, the seized 
line is released and the incoming call reception process 
i s terminated . 

Alternatively, after transmitting a voice guidance 
in any of steps 9-20, 9-21, and 9-22, the program may 
return to step 9-7 so as to again perform the DTMF signal 
reception process. 

In the case where the password is found to be valid, 
the program goes to step 9-16 and the CPU 10-3 determines 
whether the online-specified destination of facsimile 
transmission is given. If the online-specified 
destination of facsimile transmission is given and if the 
caller's telephone number has been stored as the 
online-specified destination of facsimile transmission in 
the RAM 10-4 in step 9-5, then the CPU 10-3 stores, in 
step 9-17, the given destination data into 

ONLINE-SPECIFIED FACSIMILE DESTINATION of the post office 
array having the user identification data coincident with 
the user identification number. 
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Then in step 9-24, the CPU 10-3 transmits a voice 
guidance 5 (saying, for example, "Your request has been 
accepted. You can wait until the process is completed 
while holding the handset or you may put down ~the 
handset. The requested e-mail data is automatically 
transferred to your facsimile machine.") via the line I/F 
10-6 over the public communication line. 

In step 9-25, the CPU 10-3 performs the 
communication protocol sequence and also the process 
shown in the flow chart shown in Fig. 2 so that an e-mail 
is transferred from the post office, specified by POST 
OFFICE NAME of the mail post array which was found in 
step 9-14, to correspond to the user identification 
number, of the e-mail server specified by E-MAIL SERVER 
IP ADDRESS in the management data shown in Fig, 11. After, 
completion of the transfer of the e-mail data and the 
process associated with it (conversion of the e-mail data 
into the form of image data), the program goes to step 
9-26* 

In step 9-26, the CPU 10-3 determines whether the 
public communication line has been released. If it is 
found that the public communication line is not released, 
then the program goes to step 9-30 and the CPU 10-3 
transmits a voice guidance 6 (saying, for example, "The 
requested facsimile image data is now ready for 
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transmission. Please press the start button of your 
facsimile machine, and put down the handset.") via the 
line I/F 10-6 over the public communication line. Then in 
step 9-28, the CPU 10-3 transmits the facsimile image 
data (which has been created by means of conversion from 
the e-mail data) stored in the storage memory 10-5, 

On the other hand, if it is determined in step 9-26 
that the public communication line has been released, 
then the program goes to step 9-27 and the CPU 10-3 
automatically makes a call (by means of dialing) via the 
line I/F 10-6 to the destination specified by 
ONLINE-SPECIFIED FACSIMILE DESTINATION in the mail post 
office corresponding to the user identification number 
which was found to be valid in step 9-14 or to the 
default facsimile destination. In the following step 
9-28, the facsimile image data produced by means of 
conversion from the e-mail data is transmitted. After 
completion of the facsimile transmission, the seized line 
is released, and the incoming call reception process is 
terminated. 

In step 9-25 in the above process, if there is no 
e-mail in the specified post office of the e-mail server 
1-10, a voice guidance is transmitted, in step 9-30, to 
say "There is no new e-mail data in the specified post 
office." Then the incoming call reception process is 
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terminated. On the other hand, when the process proceeds 
via steps 9-26, 9-27/ and 9-28, an image message telling 
that there is no new e-mail data in the specified' post 
office is created and transmitted by facsimile. 
5 As can be seen from the above description, the 

e-mail/facsimile machine according to the invention has 
the following advantages. 

1. System managers, who manage the information 
systems such as LANs and e-mail systems in companies, can 

10 easily adapt the system to the requirement that user can 

get access from the outside to the e-mail server via a 
telephone line (or ISDN) simply by introducing the 
e-mail/facsimile machine according to the invention 
without needing any additional expensive devices. 

15 That is, it is possible to easily establish a system 

which allows users to read electronic information such as 
e-mails by getting access from the outside to the system 
installed in a company, simply by connecting the 
e-mail/facsimile machine according to the invention to 

20 the computer network in the company, without having to 

additionally install an access server dedicated to the 
operation for accepting access performed from the outside 
via a telephone line and without having to introduce a 
system capable of encrypting e-mails. In this technique, 

25 it is not required to make a great modification in the 
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existing electronic information system such as an e-mail 
system. The e-mail/facsimile machine according to the 
invention can be easily introduced into the system with 
low installation cost, because the e-mail/facsimile 
5 machine is a simple expansion of a conventional facsimile 

machine. After installing the e-mail/facsimile machine, 
no complicated maintenance is required. 

2. Existing facsimile machines connected to the 
public switched telephone network can be employed as 
10 e-mail clients with which users can read e-mails without 

having the risk that information is exposed to the 
outside. This provides great convenience to users of 
e-mails. 

That is, existing facsimile machines can be used as 
15 e-mail reading terminals having similar capability to 

that of dedicated e-mail client devices. This makes it 
unnecessary for e-mail users to always carry a dedicated 
e-mail reading terminal, because users can read e-mails 
at any time as long as a facsimile terminal is available. 
20 If the e-mail/facsimile machine according to the 

invention is introduced to a LAN-connected system, it 
becomes possible to quickly read e-mails from the outside 
without needing complicated manual operations. In this 
technique, e-mails are converted into the .form of 
25 facsimile data before being transferred via the telephone 
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line. This ensures high security compared to the case 
where information is transferred via the Internet. That 
is, this technique provides great convenience and high 
security in reading e-mails. 

If the e-mail/facsimile machine according to the 
invention is adapted to transfer e-mails in the form of 
encrypted facsimile data, then the security is further 
improved . 

Although the present invention has been described 
above with reference to the embodiment of 
e-mail/facsimile machine, the features and functions 
realized in the above-described e-mail/facsimile machine 
may also be realized on a personal computer by installing 
an application program on it. 

Another advantage of the invention is that an e-mail 
list which is a list of headers of e-mail data 
transferred from the e-mail server can be output at the 
e-mail/facsimile machine. This makes it easier to manage 
e-mails. Thus it becomes possible to correctly get 
desired e-mails. 

A further advantage is that when e-mail data to be 
transferred from the e-mail server includes some data 
which cannot be interpreted by the e-mail/facsimile 
machine or when the memory space is not sufficient to 
receive e-mail data, a message telling the above fact is 
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output and the e-mail data is held in the e-mail server 
without being deleted, thereby making it possible for a 
user to get the e-mail via another device or get the 
e-mail when the e-mail/facsimile machine has enough 
memory space . 

Although the present invention has been described 
above with reference to the preferred embodiment, the 
invention is not limited to the details of the 
embodiment. Various modifications and changed may be made 
without departing from the sprit and scope of the present 
invention. 



